NASA IN-SITU RESOURCE UTILIZATION PROJECT— AND SEAL CHALLENGES 


Kurt Sacksteder and Diane Linne 
National Aeronautics and Space Administration 
Glenn Research Center 
Cleveland, Ohio 



NASA In-Situ Resource Utilization Project 
- and Seals Challenges 

Kurt Sacksteder and Diane Linne 
NASA Glenn Research Center 

2005 NASA Seal/Secondary Air System Workshop 
November 8-9, 2005 


NASA/CP — 2006-2 1 43 83/VOL 1 


399 



National Aeronautics and Space Administration 




CD 

O 

Cti 

CL 

C/D 


£ 

0 


< 

c/) 

< 


£ 

O 

'55 

> 

0) 

£ 

(0 


O 

£ 

3 

O 

£ 

£ 

(0 

+■» 

£ 

0 

■D 

55 

0 


^r 

o 

o 

CM 


E 

0 
-i— » 

CO 
CO 

1 I 

CO 


0 

_C 

-i— » 
0 
O 

CL 

X 

0 


E 

0 

L_ 

0 ) 

o 


o 

o 

_Q 

O 

"0 

c 

0 

c 

0 

E 

0 


0 0 


-O 

i 

0 

C 
0 

0 
.C 

0 0 
r~ ■+— 
£ 0 

0 


0 


? g & 

> E 0 

»= 0 -Q 

0 — _ 
3 Q_ TJ 

£ F c 
0 — 0 


C 

o 

o 


o 

c 

s_ 

0 
-*— » 
0 

c 

0 

E 

0 


■0 

c 

0 

0 

L_ 

o 

CL 

X 

0 


O 

_Q 

0 


0 c t 5 


i=£ E o 


0 

H 
” 0 

£ ^ 
CO 0 
„ _c 

E o 

0 "0 
0 c 
>, 0 

2 £ 

0 0 

o ^ 
0 ^ 

o o 
“ c 
o 

0 

o 

Q. 
X 
0 


0 
0 

O 
&_ 

o 
0 

0 
O 

C C 
0 0 


0 

0 


r~ s— 
0 £ 
£ c 

5 -g 

T3 £ 
C 0 
0 CL 

X £ 

LU Q. 


O 

c 

.C 


o 

M— 

C 

0 

O 

0 

Cf ) 

Z> 

0 

-C 

tr 

0 


s 

c 

o 


0 0 


c -_5 


0 s- 

4= o 

C CL 
_ X 
TD 0 

g § 

a E 

T3 _c 

5 £ 

C “ 

-* o 
(0 

CD CO 

§>£ 
5 co 

g« 

■55 

0 ±= 

■+— i 

0 =5 
S O 

‘•i= _Q 
0 0 


0 
C 

o 
'0 
0 Q 

£ CD 
^2 
ft 
si 


0 

&_ 

O 

Q_ 

X 

0 


.o 

4^ 

0 

.Q. 

.0 

§ 

0 

cl 

^0 

§ 

0 

£ CO 

p 0 
o £ 
o 0 

?* 

0 o 

]§ 'E 

S ° 

■2 cz 
■g o 

0 O 

E 0 

a "p 

■S 0 

CD ^ 

1 i 

o o 

A" ® 
0- co 


c 

O 


I 


I 


I 


I 





> 

O 

CD 


CC 

c 

£ 


NASA/CP — 2006-2 1 43 83/VOL 1 


400 


Making use of the Moon’s abundant resources... 
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In-Situ Resource Utilization exploits these resources, creating products & services 
that significantly reduce the mass, cost, & risk of extended-duration space exploration 


Space Resource Utilization for Exploration 
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ISRU Enables Affordable, Sustainable & 
Flexible Exploration 
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In-Situ Resource Utilization must earn acceptance for mission critical roles in crewed 
missions through convincing demonstrations early in the Exploration timeline 


Lunar ISRU Implementation Approach 

Lunar Mission Assumptions with ISRU (Lunar Exploration Analysis Group-LEAG) 
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ISRU Resources & Products of Interest 
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> Thermal Volatile Extraction 

Kurt Sacksteder, NASAGRC, Kurt.Sacksteder@nasa.gov 


National Aeronautics and Space Administration 
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